myocardial infarction, and in the presence of a prolonged atrioventricular conduction time. In view of evidence relating this sound to a ventricular pressure wave resulting from atrial contraction, modification of this hemodynamic event was studied by means of tourniquet pooling of blood in the extremities. In the 18 patients studied, this maneuver caused striking changes in the intensity and timing of the atrial gallop. Analysis of these changes helps explain the frequent appearance of this triple rhythm in severe hypertensive cardiovascular disease.
GALLOP rhythm is said to be present when an audible diastolic sound is added to the 2 normal heart tones. The atrial gallop is a low-pitched sound occurring after atrial systole, but before the subsequent ventricular contraction. This sound is frequently heard in patients with hypertensive cardiovascular disease, myocardial infarction, and in the presence of atrioventricular conduction disturbances (heart block, whether complete or partial).' It was thought that some information about the genesis of this sound might be obtained by altering intracardiac pressure relationships. This was accomplished by pooling of blood in the extremities through the use of occlusive venous cuffs.
MATERIALS AND METHODS
Eighteen hospitalized patients were studied.
Seventeen were patients with hypertensive cardiovascular disease, either "essential" or renal in origin, but all either severe or malignant in na- cycles in duration, occurring late in diastole, 0.07 second or more before the onset of the first heart sound. Such deflections occurred between the inscription of the P wave and QRS of the electrocardiogram ( fig. 1 ). In addition, apex cardiograms demonstrated prominent, sharply peaked presystolic waves, the peaks of which were simultaneous with the gallop sound deflections ( fig. 2 ).
Upon inflation of the venous occlusive cuffs, the gallop sound moved progressively toward the first heart sound ( fig. 1) It is well recognized that atrial gallop sounds may be heard in patients with heart block when atrioventricular conduction time is prolonged. Under these circumstances the vibrations related to atrial contraction precede the first heart sound by an interval long enough to render the atrial component audible as a separate sound ( fig. 4c) . The audibility is favored by the fact that the first heart sound itself is relatively faint when the P-R interval is prolonged.
The atrial sound may be frequently heard in additional patients with cardiovascular disease, even in the presence of a normal P-R interval' (fig. 4d) hemodynamic effects of pooling blood by venous occlusive cuffs. In normal subjects the cardiac output decreases slightly.9 A fall in central venous pressure occurs in association with a corresponding decrease in the pressures in the right atrium,0' 11 right ventricle, pulmonary artery,12 and the left atrium.13 Thus, atrial systole results in somewhat less blood being ejected into the ventricle, which in turn is under less tension. Under these conditions the phenomena producing the atrial sound are altered so that it occurs later and often becomes faint or even inaudible. The peak on the apex cardiogram associated with the sound is also delayed and is usually decreased in magnitude. At this time the early vibrations of the first heart sound are apparently related to atrial activity, a point that has been debated in the literature. '4 An additional factor that may enhance the audibility of the atrial sound in patients with hypertensive cardiovascular disease is the delay in the onset of the first heart sound, as demonstrated by slight, but significant, increase in the Q-1 interval* in the patients studied. The Q-1 time in the group was .066 ± .014 second, as opposed to a control group of 18 normal subjects in which the Q-1 time was .055 ± .01 second (p < .01). In the hypertensive group 7 patients had Q-1 times of .07 second or longer. This delay occurred in the absence of bundle-branch block, or a QRS complex longer than .10 second. The result of this increase in the Q-1 interval was to separate further the first sound from the atrial vibrations and thus aid in unmasking the atrial sound ( fig. 4f ).
To this point we have not discussed what structure, when displaced by the pressure wave, actually produces the sound. The 2 most widely held theories are that the sound is caused by vibration of the ventricular musculature, or that a tensing or even reclosure of the valves takes place at this time. It is generally accepted that valve leaflets can produce a sound, but whether or not an audible sound can emanate from the ventricular musculature is debated.4 Henderson Ten dogs received hydralazine in varying dosages orally. The pattern and rate of toxic reactions varied directly with the dosage schedule. A progressive normocytic anemia, fever, anorexia, and cachexia appeared, often with terminal convulsions. Leukopenia was not apparent. LE cells were not found. Autopsy findings were compatible with a diagnosis of hemolytic anemia (i.e., congestion of the liver and spleen with hemosiderosis of both). No renal or other changes suggested systemic lupus erythematosus (SLE). From these experiments the authors concluded that hydralazine did not give rise to the SLE syndrome, and that in human beings there are 2 types of hydralazine reactions. The most common is a drug sensitivity in a patient with essential hypertension, the other type being a patient with latent SLE whose underlying disease is exacerbated by the use of hydralazine. In this latter type, the picture is typical of the underlying disease, and LE cells are found. The disappearance of symptoms and laboratory changes after withdrawal of a noxious agent in SLE is common.
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